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s^c) «*fcaB«*«#o»*tfiiSi-s*aflrv^ 

[0 0 0 2] 

BB5iaJH^<Offi2#BS>*tUBItt. 1 9 9 8^12^1 
2 5fW(7), *a«AO*H«ttlJH»6 0/1 1 2, 4 
8 0#O«S$ 

[0 0 0 3] ^Bfc»5)*-ra:*SriB!WSa«Oi^»tttt 
^f^7-r7 • t-^&jiitsr i-efeSo 
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h) f4. aa^w*otn!tea*"fa#*uv^iif-e*> 

^ ^KiSK *7 7>f ^*fi*Aixoofc5 fl 
[0 0 0 4] ^i&*#^fl|«[«:eai-*fcft^— « 
iWcC§*77^^I<f^ri.«jgtt§t 0 - 
^^^Ate^ y?;vJEilfc- itOjte^i^teiJ: 
!9*aSreiSi-5o wtLfe03t^w^tt^<— Kit 

[0 0 0 5] 0 1 Ate, iSt^fSl 2 <h:£il#:i 3 id 

— , fc-5V^*«S«ST«&<£>T*ir;* • ^r-T^l 5 
A. 15B, 1 5 C^fe#*Hi*^^y s/^fc, Sfctt 
^*^a^gtS^e 1 6 A. 16B, l 6CW52$iX s 

^^^yy^itii^BJSt, «x.if % 16B 

m^izftmZin, #Stox> K^--if • 7 7 >f^i 7 
A, l 7 BSr^-ue^^ixSo wnfecofS-g-tiTSfE^r&l 
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PSKM^5^i^fc5 D iiSSflf*RF*i£«te 

[0 0 3 1 ] 1Gb p s J: 9 *#^e2£S*T?«fi#« 
QP SK«#<^eagS:KWi-Sfc«>, ta-X(Hug 
hes) (Direct TV) fV^;^jlt-t' 
* (DSS) ^t^ff-g-Srflt^Lfco DSSjfflt ffi 
@4 6 cm<0«i««a«JH7 f -f y^^-rtffl^iSSt^y 
P 5/^ • n #fc:jfcl^-C9 5 0 — 1 4 5 0MH 2 CO 

m— ja**ttHT?o— o©itssRfli»-e#«{bLfc i 5 

0-2 0 0MPEG2/QPSKft^ GlffF^Sfc: 
iot^SSf t*^Sfc9 3-6Mb p s) SreaSf 
S 0 #fi»li-3 0MHzfl8»»«tu «KS*«K: 
2 4 MH 2 OPJIIHoF DM^il^: 1 6 ®(Df J 
y#^»a&ttSr«*.5 0 #*&^i£te-4 0Mb P s-W 
KSrCiSU Sot, ^ff:*A — l/y N 1 . 2 8G 
b p s #H5i££ jt5o DSSTIJ-8^b9dBeSt 

d Solomon) =i — K t «*iA^Jlfi;£|p]K 9 ffiJE 
(FECJ =3- K^ttfflSttSo 

[0 0 3 2] — ffitt (^JxJi. ^> s>f ~ 6 1 frhCOm 
^CO) • = ^ 6 5(OP^a5T*9 5 0— 1 4 

5 0 MH 2 2 7 0 — 7 7 0 MH z *T*T*"fp]iilSElfe 
^jlSray/^te 6^>rtSPT9 5 0-^1 4 5 0M 
HzOSijattfc#M{fc;i-5r fctioT#*ffl0 7 7 0 
— 9 5 0 MH z £"afr2 7 0—1 4 5 0 MH z^^lOD 

5 SSfeft^^STSrfi^t^r^ v^/u • tT'i- 
«#S:JEj0cL;fc:. 2 7 0-7 7 0MhzOffii^I»i 

~Cfc£ 0 ffflORF^^ WWCfcoTfi, 8 6 0M 
H 2 £r1^£ L/tQPSKflRFr^ Mf^^t^ 

6 7lC<toTfj-iP^3xfc 0 W^hM(iQPSKf 

6 0 0 0 Affl«#W»SH*JB Ufco fe, ^(CiH 

&*8 6 0 MH 2 [CT *:/MfcSnfcJ««Bc7 0 MH z 
Sr^'fri: Ufc^Mf^-^^-r^QP SK^/A*T'8 
Mb p s Oi£g-C 2 2 3 - 1 (Ds<# — >ft*^jaiEl7>^ 
-^t- ^ • ^ h y — ASrttfflLfco QP SK^rAT'li 

K-yp^> (R-S) ^n^^W-g-ftSrfltJ, 
tt#to<CV^V i t e r b i W^SKciSJt^ii^Jra-S-ft 

gg^fwab^^^h^u (no, 9 

6) R-S^ft(a5, fo^i/M^^ttfcJ: ^^^7/ 
8SW^^ftTf^ h L/c 0 7/81*i4*tff* 
(110, 96) R- S^^bC0^T*cO^-^iS 
S8Mbps(j:-10. 5Mbps (iP"b 3 1 %COft*D 
^) <7>-&fftfy hiSSldffl^L, QPSK2a^(0 
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f t^^liKCf fflt^) 6MH z Oi$^i7 

feit §QPS Kr^ h <f F DMt'rtif^^p 

f+RF/^-(j:4. 3dBm N $f:(i2. 7 mWCfco 
fc. lo^!7-^5 0QA»tBftt5h tr-^ • e° 
-^SSfi0ltlfi2 1mAT^of: 0 U ^11 

[0 0 3 3] FDMtr^iilS****^^^^* 4 0 
^U^-VS$^ 2 2 3 ~- 1(7) 1 5 5. 5 2Mb p. s 10 

iia^y^NRz^ • k • * ^ h y — 

f4 1. 5V N ifclj;3 0mAtfeot o ZL<D^. V V — A 
I4G. 9 8 3. lfcttJflStu ^^^K-eJBlfc 
tifftm&Mit (TDM) K«-S-te*«SU 
— KJtttTDM«tiPf-5r tfc-f £ e 

KfciMS*«0«#tt^>f ^ i^if 4 0 SrJHi^T* 

is i-eodBe) a**»-c#ar t 20 

5}fA»#/h£V> (~0. 5dBe) ^tT:foZ) 0 
[0 0 3 4K:T\ 1. 5 

if \Z^:<D 15. 5 m Amm.mWL£X±-<D d c m^Tv< 
-fr**r*ofc«, u-ifft-S-SriUS 
flt^^^-^/^ KTDM/iifS^iSFDM^S^ 

fs#*rE/oas««4 icttfflufc, u-ifowam^ 

M b°x^-{f-^(Ddb^ U^WcSt L*^«iK"Cfc § r £ # 

tsi^nso 3t^»sji» (omi) tt#aEwi«»'<!7 

tt5 0 ) 

[0 0 3 5] L — IftfVW T^tt'*— KTDMf 
^7^tatKT"CI4p^y ^ 1 tf y h £ 0 tr*y hfgS 

w-e^»n*5/h*<*9, u — if • ^— ^*is&mk ^ 
r^tti^^— K«*K*ti-SrH3teJ* r fcai£«f 

i^»-rao/E$««<ois«* s a*fcn5o ut, 
[0036] ^-^^o'Kfi^iaBUfWflrfl-orafte 

tz 0 /^77>5 6mAO*^ PUf^-Otttgf^b-r 50 
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So '<>f7;*< 5 6mAT'li^ Xs<> K{f ^tetgl4 

if • ^<^T^fiftig'ttfigSr*«)~4 5. 5mA^tSi: 

f4/W7^t»tt3 0mAST*>lfc B 5 6mAttt 
Xs<> Flg^rOmytitt* I TU-T G. 9 8 3. 

1 C*5»t5iafff> 1 0 dBCf^^) 6 d Btfcot 

T#x.btL5 1 d B o<D3fc^!7— *asfcfcfc**LS. 

[ici] 

AP(^o) = 10Lo£— (1) 
r - ] 

[0 0 3 7] R FKiSlC^t^. B E R S N 

(Iph) J-BB«-rS 0 
[ffe2] 

SN R= (2 ) 

2B. tr (» tk 2 + 2qI ph +f ph 2 RIN) 

ZZX\ Be f f *4^aiJR3&JK*««T*> 9 , n, „ 
10pA/>THz) "Cfc5 0 RINItdB/HzCiBtt 

saflr«offl»3»««i*-e, qi4«-=FomwT*>4. # 

-efc^o SSrS^DFB u-ifT-(4. iUfsftt^R I Nf4 
t «k»*t*« I p h (i^flt^ 

«Ufc*^I7— (Pop) fcltW-f-S. (2) SS3&»6>, 3t 

d B o(4«^WSNRjC*3ltS 2 d 
5fefc»JCi-S. (2) a^b. mf4Sff««t«Sr«l5fi-r 

[0 0 3 8] lf^fe(03tfi*J42 0 km<D**Sr* 
t5^*^¥-^- K • 7t^'<3 2 t 1 x 3 2ytftt> 
*y»}) v $ 3 3 7&>fc/*5$»tt3te*:y h !7 — ^ (PO 
N) tcg^U^o - 7 dB^»S^7r>r^rtT9Jf $ 

ft, mt>xy>» y^rttt-co-frtHfAa-i 6 dB*4i^ 

[0039] Lucent Microelectro 
n i c stt^l 3 1 

OtOSrSfflLfco -^O/ESflKiPIN^^ 

- KtfctMSSrfll*., ffi^S1f^(4APD«ait5^II^L 

Tt* B a«««47 f — ^is«2. 5Gb P stim 

SftT^fo^o ^0§fl«(j:l. 6GHz<03dB»«iB 
^^"L, 1 0* 10 BER(CioV>TP I N^V^"^ K"C(4 

— 24. 5dBm N APDTf4~ — 33dBm02. 

2 G b p s ^rAg^^fti LTHHffi£ixT^3o 
TDMr-^lffi FDMtT^*fll*l4aS{tai«-C^n 
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to 

[0 0 4 0] TDM-<-^^y Hf f (i^i^: B ER 
CBLMtlt. BERO»^ TDMff 

U SDH7^;i/#Sr^Lt7-f^«iLto Sf£?£ 
*«*tt (i) ^ h;vM^SNR(cilU (i 

i) DSSty M*y^^7 l4r«ILri/f^a> 
afSOy^/'TUt^ayglfMU (i i i) 

8 6 OMHzQP SKr^ MI f^B E RSij^ffl^i L 10 

[0 0 4 1] rl/ tf a Vg^f <Dm^, 2 7 0—770 
MHzSUi: 9 5 0 — 145 OMH zffiSlC^ltSIO. 
^tftettJSUO^f :/U*if7 2SrfflV^«Lfc 0 2 7 
0-7 7 OMH z^SEliyn • T v~f • 

LgUO 950—1450 MH z _L*£lfe L7t 0 

* (STB) ^biECiotlWf^^^yf 7 4^ 
iMSTBtCgtlfCo STB^feglt5 13VDC 
ifcttl 8VDCI^V\ ^^7^STB^iSf5 20 
ffittfcggftLfc. QPSKf^V- ft^^fy b 
iaO*©J|JS-ett % t^|=tli8 6 0MHz(!0f*)i 

f y hR 9 *©»€l:iiQ P S K^tf A 6 
7\Zi£btltz 0 

[0 0 4 2] SDA#0«t>fctt, tfT^^- • tr^^± ? 

f*g«0>T*)S:U g»<D3cffift-<— KtefiBo 30 
fcONUO*iJfflSri-5RltBttdSfcS 0 ^'^KIBft 
O0NUi©ffattt«»U (SiSx-^ffli£*«S« 
«*ttfflLfc»^*/>-!7--tRS:^a'J-rSfc«>, Luc 

ent Microelectronics f±<D #13 

mx\ 77-j±\z}&k, T-fmKk. ?*vt'&7tM 

&&<a$.tlZ> 0 l^ffffiif-^M 1 5 5. 5 2M 
ft, 1 3 3 0 -t-Tvuri* ^.jrim^-^ntn&ft o ^ 

[oo4 3] &m(D%:mi,fz?cAjj<<<7—iztt-rz> p i 

N V^— KSfSflft 1 3 1 9 ^x/^ffi^ttlctettS^— 
KTDMift^Il^FDMift^R F^-<^ 
h^SrH7l^i- 0 ft» (a) x (b) x (c) (2A^ 
✓<!7 2 0. - 2 8. - 3 2 dBm^WtL(:^t^) 

h^"Cfcs 0 e&H (c) tt-toi^-ettSM*** 

[0 0 4 4] B8^E*i-5^l4$«Ufc3t^l7 3 

0. -3 4, -3 8 dBml:MnAPD$fi«Oi^ 50 
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OIrHSJ: 54RF^ hslsX*fo% 0 E]7<D-20dB 
^> Kfc*5*t5 -C*>5* fl£ot\ 3$*<£> 

*8SliSNR^6 d B eT(j:iTl4l/^<h«S^ 
n/c 0 Sc^f4w^*3ISrl5S9 d B eO*U?#S:-^xL«5D 
SS^fflt5FEDi:ffit:tl:t5a SNR<6d 

T-f^^ • T^tfv^ ^ft^bf »$tt5«t 

^Hfci£«< 1 GHz-eiiP ap lC»t5SNR-6 dB 
eteP IN^t-Ka««Oi*©-3 2 dBm, A 
PDSifiWf'g'- 3 8 dBmg^h^^fcOTfco 

fc 0 Pop^jfjica^tst, # s n r f4Sf§«cosas« 

[0 0 4 5] I^f^FDMfSSOSNR^ (D^—X 

9 7 5MH z«igjKOSNRS:S<f L^:^^I7— OBB» 

vs**<E>#ffiSr£;v>fcP I N^V;*-— K§<fitAPD 

PS^ (HPV<— K • t'— ^Sr^toftVN) <*>gj£-c 
tt s OM I ^te^f-<< U-f • /M77lg$:5 6 m 
A£^£ fefciBjEtt-efeS 3 0mAST#>Jtt fl H 
9 "C KTD Mr — ^ t'ft CDfc 

i^^OM I (DIB'NCJ:*— 2 d B "o*S3t^l7— 

SE^T^n^o ^tuct>}*]^-f\ APDSiis^(j:, 

ttS^-^ — v*>*S 5 d BOttS^U^^SC(C*5*tS 1 G 
bp s J: V±$teXA — ~fv b^tt^^Twert • 

ft^iM^ggt^r^^tt^o piN^t 

— K£««©4frg\ y^TAIiSlfi^ 1 5 5£/ctt6 

2 2Mb p sS««T**S4:#x?>ix5<o-e«>ixtf, * 
ttfix(:illffl7]v-v/y^2 dB, fc£VM44dB 
<hLTG. 9 8 3(C^iLfc5)SB^K-C«t5 0 - 
[0 0 4 6] PIN^t-KS<t*t, APDSIt 

LTBER9J*ffl:Srl2l 1 0, HI 1 1 \^i~ 0 FDMkj 

x^-O*^, A P Dgjf^tO^gfiP I N^-T^-- Kg: 
if m&s±<D 7 - 9 d B o T'fc^o P5S««<0»S\ 1 0 
' )0 BERtliV i t e r b i m^lZXZ 7 /SS:Zh 
ii*W*Yb«:«ffli-S 4: #£flHMS«tc« Li^aMf # jt 
b*x5 (P I N^>f*- KS««T*#i> 2. 5dBo. 

APDgft«T*(±>3. 5dBo) . m§:mm(om^s 
(iio, 9 6) y-K-yD^yiffbtiiig^^ 

<b{d>2. SdBoKIU ^{fcO^fHN 
HiiP I t- KS««Ttt> 5 d B o , APDS 
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ft$|-m> 6 d Bol:W, y-K • 

yn^yFEDfffjtttt, 1 0"'°BERiS(l -t 
tlftl, P 1 N^Vt- Kf IfiOf^- 3 0. 3dB 
m-CfcO. APD^fS^t^- 3 9 . 3dBmt*fc 
5 0 -7-^^gCM)£t5>6 dB^APDSft 
£g(3Q P SKCOftb^C 1 6 -QAMOSffltBftSr 

a* t * s . n y Wit- *s it 5 3f # <^ s^c® ic: 

[0 0 4 7] ilOfcit/il 1ft 10" l0 tfyhil 

If^t APDg««^«fttt-tiX-en- 2 9. 5dBm 
t-38. 5dBm-Cfc5rttSt. afiff«Wi 

#5. 5 dB*>SH*C"C*tM-fi. PIN^t-KS 
if^tt, g*©^fA^6 2 2Mb p s *T*tS± 

1. 5dB^SB-e«igt5^ £ fc&ttHtfl 5 5 20 
Mb p s ONUK»lSt5»SBO«fiffi-C«IBtSo 

f e cte«v^jE^-c# siais^«eas^a*Tai« u 

mcOtztbCDQP SKJCftx.T 1 6 -QAMSrSfflbfcA 

£*i,5 0 

[0 0 4 8] 1 5 5. 5 2Mb p s f^UftaKbbfc 1 30 

3 3 o ^f/^mm(om^(o ber^h 2 ^tegc-r 

3 3 0^r^(fl©7^ 
^Lfcfc^U'fc^o l/-f^7^liHi:<5 6mA 

TOi^lfllirJfctfcU 1 3 3 O*^S««0>*B*«:*: 
C7)mWS^Sal^L7t/z^6 d B offttfftl'N, HI 1 2 (O 

^cDf-£>J;5^!7 — « (—0. 3dBo) f*2&*f[T-#5 

fcfi '0' -Cfc4t#<7>^/<!7-jC»#L. «*»<57 

!7 — {cRflSEffcU try b©*^^-, *>5VM43pJS 50 
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[0 0 4 9] 155Mbps^^yK«f-^?:g 
fTTSft 13 3 0*x/w§««£tt;ftLfcP I N?4* 

— KS^f^^xVb 13 19 *X/KDSiJ^ Lfc 6 dBofi 
V^fttt***^— ^jgft (2. 5Gbps) SfcttJE 
ffir*R« (1- 6 GHz) (caUfcS««Ktf-*^»3»$ 

B* « fa s>r > tr— * oapd co 

[0 0 5 0] 1 6 Q AMOtl (C J: o T IISS^^S* 
6GHz^b 1 GH zit\ fo5V^i^— 

5 0 < 1 GH z ffi R FfW9p n n(4tir U- f a y N M 

■*#-c*5. «or, «an4, hsj;imihms«; 

— Wtt> lGbps X/^/y F^LT#/:< 1 

»*^|||ftfc:te^T£;tfc*'<* WK1GH z*»5J- 

[0 0 5 1 ] (i) OMim5^r^f<t5r 
(i i) —5/ K^bteii!£;ftT#fc{f^D 0 D 
W*&W1-Z>^t, (i i i) «±0^>f ^u^* 

^^tp^r^^f«it#^a5D p D ^*fi-r5^ ( i v) 

[0 0 5 2] *36i-Sfi«*S 155Mbps/j>b622 
Mb p s — tf>fe_btf-Cfo5 t^K^mt, ~1. 5dBo 

ftotztbCDBftmWlft (- 2 8 d BmOSft«^««) 
(D&mgtftZP I N^*KSrfltfflUfc3t/« (O/ 
E) Sft*3 5li»fcLT^5a ffi^^BBLTtt, -t 
^ISf^lB^tti ( - 3 0 d Bm^ffMg) 

fcftOC»Bi# (BP*>, 1 0 ,n try HR9*fcSeti- 
6ffflig<-3 3dBm) JCii^^-v^V^— 5 . 
5dBoiL/:G. 9 8 3. 1 ^17 — ^K^J|ife#« 
APDM^fftoWcLTl/^c APD^IS^I 
^O^lJfflL^5^ffi^^-^>ii^SiC±#^^^AP 
Dg{S«(i55-SC(C*|-rSQP SK©ftb9 Id 1 6 -Q 
AM(7>ggffl^. 5>SB^»f^«CflBifc6 4 -QAMOS8 



( 9 ) 

15 

[0 0 5 3] — &oS«««rfflv^-^ 

Ke^cO/'y—fiJ^T (^Jx-Ji, ITU-T G. 9 8 

3. l) SrSffltSwt^-CSSo gt#^«^p a ni:i^ 10 

iL-f-^^^l . 5 G b p s coeiSiSSSrilfiS;i"5^: ir^ s 

tt*tttt*W-JP 3 * h t !7 -at* r £ ft < a 
— Xs<^ KPS^C0ONU^f^AZ:i-^ 0 

[0 0 5 4] l»»ur#fc*lfi«l!8^*38W^3l*#ttt 
m ti*b WSL* 6 r t ft < ^ < <D»JE t X 3E £iQ *.» 5 C 

«t If** iE *: fir 5 r 4: d« t? # 5 r 4: *r S» S Jxfc v \ 
[0 0 5 5] 

APD T'<7^->^3t«!ffl3£« 30 

BER tTyhK9* 

D S S 7*4 isffrffim.D—)?* 

f dm jmtttt^id#sfi: 

FEC 0*jE 

FTTC *7T-f^<JPA#l* 

FTTH iSlSffi * 7 7 ^ »<»«II]|* 
F DM Lfc 

G b p s %ty<D^j3\?y h%k 

HDTV IfpfirUt^ay 

ITU BKtVftiifliC^ 40 

LNB teBi*?'* 

Mb p s Sfj-o^tf tr* hifr 

O/E 36/* 

OMD )tS»g 

OMI 3t«WJI* 

ONT 3tg«« 



ONU 
PON 
QAM 
QP SK 
R F 
R- S 
SNR 
STB 
TDM 
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[BSOffiWftRR] 

[Ull A] Kii«'>^xA<Ofl*«Sr«PRLT 

[HI IB] KaW^^r^O^atSr^pittUT 

[M 2 a] aiS««a«t/^^ix(Z5W«S:«pttUTV^ 

[B2B] afittttaflT ^*^i*<D#m£^RLT^ 
5 0 

[12C] StSttrttaA ^fAO#i^SLt^ 

[H3] -<--^^<VKtaK«r«0«*02St^fi:tt^-t- 

[H4l All El 3^15*^5^7: A OSI«aiOljb^ 
fi?R KiflEfU ft fc T\ H * -fr-Clt* L fcflfR 5 7 

fe^c Bit m3\zmm^zisxTj±<Dmmm<Dmftm 

[Hi 5] i3(7)^7Aixy K^— lFgff«o«EBi&l2] 
[HI 6] ^-^/<>KtaiS««m^^^Sr^i-^ 

[El 8] !16<7>>*xA£JB^7t7-;* KOJS*S:*-raf 
[119] i6(7)^TA^^/ir^ K^iB*Sr*i-«P 
[11 0] @6(D^f A^ffi^tfT, h03B*t^t 
[Hill] [U 6 (7)^fA^^l/>/:r^ 

«ft!i^7 7t'fo5c 

[Hi 2] I60y^7^^v^:77 b^SSr^-t" 
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[HllA] [12 IB] 




[M2 B] 

[112 A] 
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(b) 
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FDM xVv£JU-tix* 
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QPSK x^hd-^ 
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^\ f -38dBm 
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[0 9] 




£{ILfc3fc7t9-(dBm) 



[110] 



i ' < 1 i 



o 



-7 
-8 
-9 
-10 
-11 



TDMx-9fcFDM-QPSK 
TDM 155.52 Mbps, NRZ, 2 23 -1 

= B Mbps, 2 2, -1 {HQ- H) 

QPSKfcfflL ±***T*MB*» 
= 860 MHz 
FDM tf-r^-^^U = 270-1450 MHz 

FDM tT«x# 



7/8©^£*ft^Mbfc<1 10. 96) 



FECfCMLT 



PIN SfStt 



-12 
-41 







I i \ i i 
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[011] 




I ' I ' 1 ' I i I ' I ' I i I ' I ' I ' 

TDMf-^= 155.52 MbpS, NRZ, 2*-1 

QPSKr^ht:T^^= 8 Mbps, 2 a -1 WP- K) 

QPSK^Hk ±.£££1 
7vlMS»a=860MHz 
FDMbr-r^-^V^;l/=270- 1450MHz 



7/8S&&<frSHHt±(110. 96) _ 



-11 
^1 



FECIC^UT 
» t i I i I 



■ ■ i ■ i 



-40 -39 -38 -37 -36 -35 -34 -33 -32 -31 -30 -29 -28 -27 -26 -25 

S<tUfe5t;t9-(dBm) 




T^y^7^*(l 07876 — i^-V — 

^yy — y is 



(72) fcT-*- x-f ^^/W 

TVU^-g^S 07728 ~ ^ — >^ — :> 
-T, 7!)- ^-^K, -V-sfX^rT T?=z 
=^^— 15 
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